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High-temperature Compressive-impact Fatigue Strength of Cermet Powder Layer Inserted
by Molten White Cast Iron

Hiroyuki Iket, Shoji Gorott, Yoshiyuki SvoBuzawat, Setsuo Asott
Yoshinari Komatsutt and Nobuo Konisurttt

In order to improve the high-temperature wear resistance of white cast iron, a cermet powder
layer mixed with Ni and/or Cr powder was inserted by molten 27 mass% Cr white cast iron. The
microstructures of surface and vertical cross-section of the inserted layer were examined to
investigate castability of the molten cast iron. High-temperature wear resistance of the inserted
layer was examined by means of a high-temperature compressive impact fatigue test. The results
obtained are as follows. (1) The inserted layer with 50vol.% Ni powder or 25vol.% Ni and 25
vol.% Cr powder shows satisfactory metallographic structure, though the inserted layer with 50
vol.% Cr powder includes some micro pores and voids. (2) The wear resistance decreases with
increasing temperature for whole the inserted layers. The impact fatigue strength of the layer
with 50vol.% Cr powder is highest in whole the inserted layers at higher temperature side. (3)
However, the inserted layer with 50vol.% Cr powder shows many cracks connecting with the
micro pores and voids after the impact fatigue test. Therefore, it is important to make an
inserted layer without any micro pores and voids by using smaller sized cermet powder.
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IV, Nb, CoREDRHEME—- L LTELNHEKOES Table 1 Experimental condition for high temperature com-
bhot) THd, ThERY Y7 31 T0.15~05mm Dk pressive impact fatigue test.
BT R LT, FLTIDY— X4y NBERICEHL, =

bR CRIFE2.2 1m) A50vol.2%6HRII L 72k (A B, Initial load 015 kN
- e G L 72k BAD, :
70 s8R RIE<0pm) E50vol. %ML 728K (B#HA) Testing load 20 kN

BRU=yrnvésosyRieEnZnsvol WL 28K
(CHER) 2HECEAME L, #sEC2HHMIE, 8¢ 24 Wave form Réctangle wave
MO boHIcHVONE DT, AERBR TR hERILH &

Frequency 6 Hz
¢ 48 Molten white cast iron Impact number 100
Testing temperature RT~1073 K

Rising rate of temperature | 8 K/min
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Figure 1 Mold for hard facing of white cast Iron.
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Figure 2 Overview of the high temperature compressive Figure 3 Setting of the specimen in holder jig for high
impact fatigue machine. temperature compressive impact fatigue test.
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Figure 4 Microstructures in the cross sections and surfaces after grinding of the specimens, in which (a), (b) and
(¢) indicate the specimens inserting A powder (Cermet+50vol.% Ni powder), B powder (Cermet-+50
vol.% Cr powder) and C powder (Cermet+25vol.% Ni powder+25vol.% Cr powder), respectively.
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(a) A powder (b) B powder perature.
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Figure 8 Relation between indentation depth and testing
temperature in 27% Cr white cast iron specimen,
specimen Inserting A powder and specimen
inserting B powder after compressive impact
fatigue test at various temperatures.

Figure 5 SEM microstructures in the cross sections of the
specimens, in which (a) and (b) indicate the
specimens inserting A powder and B powder,
respectively.

(a) 27%Cr white

cast iron (b) A powder (c) B powder

973K

Figure 6 Microstructures in the surfaces of specimens after compressive impact fatigue test at room temperature
and 973K . (a), (b) and (c) indicate the specimens of 27% Cr white cast iron, inserting A powder and
inserting B powder, respectively.
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Figure 9 Microstructure of 27% Cr white cast iron.
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Figure 10 Microstructures in the cross sections of specimens after compressive impact fatigue test at 1073K . (2,
(b) and (¢) indicate the specimens of 27% Cr white cast iron, inserting A powder and inserting B

powder, respectively.
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